Iron(II) and iron(III) complexes of 3,5-di-tert-bu.tyl-o-benzoquinonemonooxime were synthesized and characterized by spectroscopic and electrochemical studies. Their ability to cleave DNA has been investigated under aerobic conditions at room temperature and in the presence andabsence of H202. The plasmid DNA pBR322 was effectively cleaved by these complexes in a concentration dependant manner.
Iron(II) and iron(III) complexes of 3,5-di-tert-bu.tyl-o-benzoquinonemonooxime were synthesized and characterized by spectroscopic and electrochemical studies. Their ability to cleave DNA has been investigated under aerobic conditions at room temperature and in the presence andabsence of H202. The Durackova et al. 31 Quinones constitute a vast family of redox-active compounds both natural as well as synthetic which can act as co-ordinating ligands for a large .number of metal ions. They are present ubiquitously in plants, bacteria and animals and have wide ranging functions from participation in electron transfer reactions to defending organisms against insect attack or bacterial infections. 3 Some of the quinone derivatives which include adriamycin, mitomycin, streptonigrin and lapachols are also used as antiproliferative compounds which exert their action through inhibition of DNA synthesis. However, the intracellular targets of these compounds is still a matter of investigation.33.Some of the biologically active quinone ligands undergo facile metal complexation reactions 34 and these have been found to influence the biological activities considerably.
In the present work we report on the results obtained on the DNA cleavage activities of iron(II) and (III) compounds of 3,5-di-tert-butyl-o-benzoquinonemonooxime on a plasmid DNA pBR322 in the presence of an oxidant.
Materials and Methods
Analytically pure grade chemicals were obtained as indicated FeCI2 FeCl3 (anhydrous) IR spectra of' the complexes were recorded on a Perkin-Elmer 400 IR spectrophotometer while the UV-VIS spectra were recorded on a Shimadzu 90 UV-spectrophotometer. Cyclic voltammograms were obtained on the Bioanalytical Laboratory System BAS CV-27 in DMSO using 0.1 M TEAP as the supporting electrolyte and a three electrode system comprising of a Pt working electrode, Saturated Calomel Electrode as the reference electrode and Pt wire as an auxiliary electrode. In order to find out the type of radical species responsible for the DNA cleavages another experiment using various radical scavengers such as glycerol, DMSO (as OH. radical scavengers), -->sodium azide (as O2 scavenger) as well as SOD (as 02"' radical scavenger) with and without the oxidant under identical reaction conditions was undertaken. Since none of these scavengers were found to provide protection against the DNA degradation the most probable causative species for the DNA cleavages are thought to be the semiquinone radical anion species generated by the redox-active quinonoidal ligands as pointed out by Pierpont et al. 39 Such metal-semiquinone compounds inducing DNA nicks and cleavages have earlier been observed in case of the antiproliferative quinone compounds like adriamycin and mitomycin. 33
